Studies evaluating public knowledge of the warning signs and risk factors associated with cancer have varied in the question format used. Those using a prompted (recognition) format have tended to nd higher levels of knowledge than those using an unprompted, recall format. The aim of this study was to quantify the effect of prompting on knowledge of the seven warning signs of cancer, and risk factors for breast and bowel cancer, using data from large representative samples of the UK population. We also tested for demographic differences in the effect of prompting, hypothesizing that prompting would have the greatest impact on groups with least knowledge, speci cally men, older and younger people, and those with least education. Analysis of data from four ONS surveys (total n 5,863) demonstrated signi cantly higher knowledge of all signs and risk factors in the prompted compared with the unprompted condition. Contrary to our hypothesis, the pattern of interaction of prompting with gender and level of education was inconsistent, and the effect of prompting decreased with increasing age. Implications for future research on cancer knowledge and the most appropriate question format are discussed.
In recent years, researchers have begun to investigate knowledge about cancer in the general population. Preventive behaviours and early detection can signi®cantly reduce cancer mortality, so it is essential to understand the processes leading to effective risk reduction behaviours. It is particularly important to assess public awareness of the warning signs of cancer, and ®nd out whether the general population knows about established risk factors for common cancers. Both these aspects of cancer knowledge have potential implications for behaviour in terms of seeking medical advice and minimizing exposure to risk factors. Models of health-related behaviour such as the Health Belief Model (Rosenstock, 1974) and the Theory of Planned Behaviour (Ajzen, 1991) have focused on proximal predictors of behaviour such as attitudes, perceived susceptibility and subjective norms, but knowledge is still an important precursor to these factors. Although the role of knowledge as a determinant of behaviour should not be overestimated, it is an essential ®rst step in the development of attitudes, and intentions to perform health behaviours.
The most widely used method of assessing knowledge of cancer risk factors and warning signs asks participants to select the true warning signs or risk factors from a list of correct and distracter items (Breslow, Sorkin, Frey, & Kessler, 1997; Grunfeld, Ramirez, Hunter, & Richards, 2002; Pearlman, Clark, Rakowski, & Ehrich, 1999; Wardle, Waller, Brunswick, & Jarvis, 2001 ). The task is therefore one of prompted recall, or recognition. A few studies have used open-ended questions (unprompted recall) to assess knowledge (McCaffery, Waller, & Wardle, 2003; Paul, Barratt, Redman, Cockburn, & Lowe, 1999) . Although the studies were carried out in different settings, the results suggest that the two methods give very different results, with unprompted recall indicating a much lower level of knowledge than prompted recall. For example, using open-ended questioning, Paul et al. (1999) found that 4.5% of a representative sample of Australian women recalled age as a risk factor for breast cancer, compared with 24% of a representative British sample who were given a list of risk factors to chose from .
Cognitive psychologists have long acknowledged a difference between recall and recognition (e.g. Glass & Holyoak, 1986) . Recognition involves the comparison of new input with a representation stored in the memory, whereas in recall tasks, the question acts as a cue to the retrieval of a representation from the memory. In recall, the retrieved representation is different from the question, so the task involves more than simply matching the stored representation with the stimulus. However, this distinction is not clear-cut. Some recognition tasks (e.g. picking the correct answer in a multiple-choice question) involve recall of other information in order to choose the correct response. Conversely, the recall of something very familiar may be almost as automatic as a recognition task.
In cognitive psychology research, the emphasis has been on the process of retrieval of information from the memory, and there has been little debate about which might be the more useful test of knowledge in any particular situation. Health psychologists, however, have tended to assess knowledge as a precursor to behaviour with little consideration of the retrieval processes involved in knowledge assessment. This paper presents comparative data to demonstrate the apparent differences in cancer knowledge as assessed by the two methods and discusses their advantages and disadvantages. Given that levels of cancer knowledge, in both prompted and unprompted question formats, have been shown to vary by gender, age and education (Breslow et al., 1997; Brunswick et al., 2001; Grunfeld et al., 2002; McCaffery et al., 2003; Paul et al., 1999; Wardle et al., 2001) , we also investigated the interaction of the testing method with these demographic characteristics. Knowledge is generally highest among women, people of middle age and in more educated groups. We hypothesized that knowledge would therefore be most readily accessible in these groups, and so it would be men, older and younger people, and those with least education who would bene®t most from the prompting provided by the recognition method.
Methods
Results here are from four Of®ce for National Statistics (ONS) surveys carried out on representative samples of the British population aged 16 and over. For each survey, a strati®ed probability sample of 3000 addresses was selected at random from the Postcode Address File. After excluding business addresses, attempts were made to visit all households (for details see ONS Omnibus Survey, Technical Reports, June and July 1998 , June 1999 and January 2000 . One person from each household was selected for interview. Computer-assisted interviews were conducted face-to-face in respondents' homes by trained interviewers as part of the ONS Omnibus Survey.
Knowledge of the risk factors for breast and bowel cancer, and of the seven`warning signs' of cancer, were assessed together using a prompted format in consecutive surveys in June and July 1998. Respondents were asked`The European Code Against Cancer lists seven warning signs for cancer. Please try to identify these seven signs from the list on this card. Please make your best guesses if you're not sure'. Respondents were shown ā ashcard listing 15 possible warning signs of cancer. These included seven signs that have been publicised by major cancer organizations (e.g. European Code Against Cancer, Cancer Research UK, American Cancer Society, National Cancer Institute): (1) changes in bowel or bladder habits, (2) a sore that does not heal, (3) unusual bleeding or discharge, (4) thickening or lump in the breast or elsewhere, (5) obvious change in a wart or mole, (6) nagging cough or hoarseness, and (7) indigestion or dif®culty swallowing. Unexplained weight loss has been publicised by some organizations as a warning sign of cancer, but is not considered in this paper. The distracter signs were:`poor appetite',`feeling weak in parts of your body',`pain in the heart or chest',`nausea or upset stomach',`numbness/tingling in parts of your body',`headaches' and`soreness in the muscles'. See Brunswick et al. (2001) for the full results of this survey.
The same respondents were asked to identify the main risk factors for breast and bowel cancer from a list of 14 factors. Respondents were asked`I would like you to look down the list and tell me which things you think affect a person's chance of developing bowel cancer/a woman's chance of developing breast cancer'. The list was as follows: (1) older age (breast, bowel), (2) relative with the cancer (breast, bowel), (3) low ®bre diet (bowel), (4) smoking (bowel), (5) low fruit intake (bowel), (6) being overweight/ obese ( breast), (7) taking HRT/the pill (breast), (8) having many sexual partners, (9) viruses or infection, (10) high fat diet, (11) stress, (12) food additives, (13) pollution and (14) living near power lines.
The words`breast' and`bowel' in brackets indicate the risk factors considered correct for each type of cancer (see Wardle et al., 2001 for the full results of this survey).
Although there is controversy over some of these risk factors, the ones deemed correct' for the purposes of this survey were those that were widely accepted by major cancer organizations at the time of the survey. As smoking is not a wellpublicised risk factor for bowel cancer, we have removed it from the present analyses. We have also removed HRT/the pill from analyses, as its association with breast cancer was much less widely known about at the time the ®rst survey was carried out, and it is currently publicised by Cancer Research UK only as something that may causes a small increase in risk (see http://www.cancer.org.uk/aboutcancer/ speci®ccancers/9365).
The unprompted surveys were carried out 12 to 18 months later, in June 1999 (for breast cancer risk factors) and January 2000 (for bowel cancer risk factors and warning signs).
Respondents were asked open-ended questions:`There are seven warning signs of cancer. Have you any idea what these seven signs might be?' and`What do you think are the main things which increase a person's chance of developing breast/bowel cancer?' Some of the ®ndings form the January 2000 survey are published elsewhere (McCaffery et al., 2003) . Only women's responses to the questions relating to breast cancer are presented.
Results
Response rates were 67% of eligible households for the survey that included the unprompted questions about bowel cancer risk factors and warning signs and 69% for the other three surveys. Respondents over the age of 75 …nˆ682 † are excluded from all analyses to minimize the confounding effect of memory loss associated with old age. The demographic characteristics of the samples are shown in Table 1 and are approximately representative of the British population.
Logistic regression analyses were used to calculate the increased odds of recalling each sign or risk factor in the prompted (recognition) compared with the unprompted (recall) condition. The results are presented as odds ratios with 95% con®dence intervals for the effects of prompting on recall, and Wald statistics with signi®cance levels for the interactions between prompting and gender, age and education.
Seven signs of cancer
Knowledge varied widely across the seven signs. The best-known sign (`a thickening or lump in the breast or elsewhere') was recognized by 83% in the prompted condition and recalled by 63% in the unprompted format. The least known signs (`indigestion or dif®culty swallowing' and`a sore that does not heal') were only recognized by about 40% and recalled by 6% of respondents.
For each of the seven signs, the odds ratio for endorsement in the prompted compared with the unprompted condition was . 1 and the con®dence intervals did not go below one, indicating that prompting was associated with signi®cantly increased recall (see Table 2 ). The smallest impact was for the most well-known sign,`a thickening or lump in the breast or elsewhere' (ORˆ2:88; CI: 2.51 ± 3.29). The greatest impact of prompting was for`changes in bowel or bladder habits' (ORˆ12:81; CI: 11.03 ± 14.88) and`a sore that does not heal' (ORˆ14:07; CI: 11.27 ± 17.57).
Gender
Knowledge of the seven signs tended to be better in women than men in both the prompted and unprompted formats, but prompting had a signi®cant effect for both men and women for all seven signs (see Table 2 ). In order to test whether prompting had a differential effect for men and women, a logistic regression analysis was carried out for each of the seven signs, entering gender, prompting and gender-by-prompting interaction terms as the predictor variables in each case. The interaction was signi®cant for three of the seven signs. For`a thickening or lump' …Waldˆ26:8; p , :0001 †; and`changes in bowel or bladder habits' …Waldˆ5:8; pˆ:02 †; prompting had a signi®cantly greater impact on men than women, whereas for`a change in a wart or mole', the effect of prompting was signi®cantly greater for women than for men …Waldˆ9:7; pˆ:002 †: For the other four signs, the effect of prompting was similar for men and women. Table 3 shows responses for three age groups: 16 ± 35, 36 ±55 and 56 ± 75 years. There was no consistent pattern of knowledge across age, but prompting had a signi®cant effect on the recall of all signs in all groups. There were signi®cant differences in the effect of prompting between the groups. Prompting showed a signi®cant interaction Table 3 . Percentage (n) of respondents endorsing each sign in the prompted and unprompted conditions, and odds ratios [95% con dence intervals] for endorsing each sign in the prompted compared with unprompted condition, for each age group with age for`a thickening or lump' with the effect of prompting decreasing with age …Waldˆ34:7; p , :0001 †: A similar, signi®cant pattern was found for`bleeding or discharge' …Waldˆ6:6; pˆ:04 †;`change in a wart or mole' …Waldˆ10:2; pˆ:006 † and`change in bowel or bladder habits' …Waldˆ18:6; p , :0001 †; with the effect of prompting again being greatest in the 16 ± 35 age group.
Age

Education
The sample was divided into three education levels on the basis of the age at which respondents left full-time education. Odds ratios for prompting were calculated for each group (see Table 4 ). In most cases, knowledge was highest in the highest educational group. Prompting had a signi®cant effect on recognition of all signs in all three groups. Signi®cant education-by-prompting interactions were found for three of the seven signs:`a thickening or lump' …Waldˆ20:6; p , :0001 †;`indigestion or dif®culty swallowing' …Waldˆ12:4; pˆ:002 †; and`a sore that does not heal' …Waldˆ12:5; pˆ:002 †: Prompting had a greater impact on the more educated groups for`a thickening or lump'. The direction of the effect was reversed for`a sore that does not heal', with the least educated group bene®ting most from prompting. For indigestion or dif®culty swallowing', the odds ratio for prompting was highest for the middle education group.
Bowel cancer risk factors
Knowledge of risk factors for bowel cancer was extremely low. None of the factors was identi®ed by even 50% of respondents in either survey. In the sample as a whole, prompting was associated with an increase in endorsement of all bowel cancer risk factors (see Table 5 ). The smallest effect was for the best-known risk factor,`having a low ®bre diet'. In the unprompted condition, 31% recalled this factor, whereas 48% recognized it in the prompted format (ORˆ2:06; CI: 1.82 ± 2.33). The greatest effect of prompting was on`older age', with endorsement rising from 4% without prompting, to 23% in the prompted format (ORˆ7:04; CI: 5.42 ± 9.14).
Gender
With the exception of`older age', knowledge of the risk factors for bowel cancer was higher among women than men in both question formats (see Table 5 ). There were no signi®cant interactions between gender and prompting for any of the risk factors.
Age
In the unprompted format, knowledge of the bowel cancer risk factors was generally poorest in the youngest age group (see Table 6 ). However, in the prompted format, the oldest group has the poorest recognition. The effect of prompting was signi®cant for all age groups for all risk factors. The interaction of prompting and age was signi®cant for low ®bre diet' …Waldˆ22:7; p , :0001 †;`low fruit intake' …Waldˆ14:6; pˆ:001 †; having a relative with bowel cancer' …Waldˆ9:2; pˆ:01 † and`older age' …Waldˆ7:4; pˆ:03 †: In each case, the effect of prompting was greatest for the youngest age group. Education Knowledge of all risk factors was found to be highest in the most educated group (see Table 7 ). Prompting had a signi®cant impact on endorsement of all risk factors in all groups, except for`relative with bowel cancer' in the least educated group. The education-by-prompting interaction was signi®cant for`low fruit intake' …Waldˆ11:0; pˆ:004 †;`a relative with bowel cancer' …Waldˆ19:5; p , :0001 † and`older age' …Waldˆ10:8; pˆ:004 †: Prompting was associated with the greatest increase in endorsement of`low fruit intake' in the most educated group. For the other two risk factors, the pattern was non-linear, with the greatest odds ratios for the middle education group.
Breast cancer risk factors
Awareness of the risk factors for breast cancer was poor, with`a relative with breast cancer' the only one that was recognized by more than 25% of women in either format (see Table 5 ). As with the seven signs and bowel cancer risk factors, prompting was associated with a signi®cant increase in endorsement of all the risk factors (see Table 5 ). The odds ratios were lowest for`a relative with breast cancer' (ORˆ1:76; CI: 1.50 ± 2.07), and highest for`age' (ORˆ5:58; CI: 4.06 ± 7.54).
Age
The youngest group of women generally demonstrated the highest knowledge of breast cancer risk factors in both formats. Prompting had a signi®cant impact on the recall of breast cancer causes for women in all age groups (see Table 6 ). The only signi®cant interaction between prompting and age was for`a relative with breast cancer', where the effect of prompting decreased with increasing age …Waldˆ12:8; pˆ:002 †:
Education
As with bowel cancer, knowledge was generally highest in the most educated group (see Table 7 ). Prompting increased endorsement in all groups except`a relative with breast cancer' in the lowest education group. The education-by-prompting interaction was signi®cant for`a relative with breast cancer' …Waldˆ7:0; pˆ:03 †; with prompting having an increased effect with increasing level of education.
Discussion
Consistent with the ®ndings of previous studies, giving respondents a series of response options was associated with signi®cantly higher apparent knowledge of the risk factors and warning signs of cancer than using simple recall. This was true for men and women, all age groups and people with varying levels of education. Some interactions were found between the method and demographic factors, but patterns were not consistent. Although men's knowledge was generally lower than women's, gender-by-prompting interactions varied among the seven signs, and were not signi®cant for bowel cancer risk factors. Knowledge was highest in the most educated group, but the educationby-prompting interaction was also inconsistent, showing a very mixed pattern for the seven warning signs. The least educated group tended to show least improvement with prompting for the cancer risk factors. Finally, although patterns of absolute levels of knowledge did not show consistent associations with age, the interaction between [1. 25-4. 66] prompting and age did show a pattern. The effect of prompting was inversely associated with age, being greatest in the youngest group, and least in the oldest group.
Our ®ndings did not, therefore, support the hypothesis that prompting would have the greatest impact on those who knew least, i.e. men, the older and younger groups, and those with least education. If anything, the effect was the opposite, with prompting having a slightly greater effect overall in the groups with higher knowledge. The lack of any consistent patterns of interaction with gender and education can be taken as an indication that the use of different methodologies to assess knowledge should not have led to systematic bias in previous ®ndings related to these demographic factors. However, the consistent age association with prompting may mean that age differences in knowledge are highly dependent on the format of the knowledge items.
Although the effect of prompting did not vary systematically with demographic factors, there was a pattern in the effect of prompting on the different items. Consistently, the effect of prompting was smallest for the best known risk factor or sign. Odds ratios for prompting were smallest for the warning sign`a thickening or lump', and the risk factors`a low ®bre diet' and`a relative with breast cancer'. This might indicate that recall of very familiar facts is, for a large proportion of respondents, so automatic as to be equivalent to a recognition task, and is therefore not much improved by prompting. This should be borne in mind when drawing conclusions about relative knowledge of different signs and risk factors, as the difference in awareness of risk factors might seem much wider in an unprompted than a prompted format.
The overall discrepancy between levels of knowledge assessed by recognition as opposed to recall argues for more careful consideration of the format of knowledge items than has previously been the case. It also raises the issue of which method of assessment provides a more appropriate or ecologically valid indicator of`actual' knowledge, and which is better at assessing knowledge that will in¯uence behaviour.
In terms of assessing knowledge itself, Weinstein (1999) has suggested that recognition tasks provide more`lenient' measures of knowledge than unprompted recall tasks. The cognitive processes involved in recall are more complex and challenging than those involved in simply recognizing the correct response. Recognition tasks can also lead to guessing. This could cause an overestimation of knowledge but might equally elicit actual knowledge that the respondent would be too unsure of to produce in a recall task.
Assessing knowledge as a predictor of behaviour is equally complicated and it is possible that different formats are appropriate for different types of knowledge and behaviour. It could be argued that for the seven signs of cancer, recognition is an appropriate assessment of knowledge because it approximates to a real-life situation where the sign itself will act as a cue or prompt for appropriate help-seeking behaviour. Thus, noticing a change in a mole should prompt recognition of this as one of the warning signs of cancer. If this is the case, using unprompted recall (McCaffery et al., 2003) may underestimate awareness of the warning signs, and ®ndings such as those of Brunswick et al. (2001) might provide a more accurate picture of knowledge. However, in real-life situations, some of the signs could easily be attributed to causes other than cancer (e.g. a change in bowel habits resulting from a stomach upset). If this is the case, recall of the seven signs might be necessary to correctly identify the sign, rather than simple recognition.
For the cancer risk factors, knowledge might be most appropriately assessed using an unprompted methodology. It could be argued that in order to take appropriate action to avoid risk factors, knowledge must be more readily accessed than is necessary for the warning signs. Explicit prompts for avoiding risk factors are rarely present in thè real world' environment. If we consider the example of eating a high ®bre diet to reduce the risk of bowel cancer, it is dif®cult to imagine a situation in which one is prompted to engage in the preventive behaviour, except possibly through health claims on packets of breakfast cereal. Making healthy dietary choices is a complex and on-going process that requires a high level of awareness. If this is the case, simply recognizing the risk factor may not be suf®cient to allow a translation of knowledge into behaviour. Studies which have evaluated knowledge of cancer risk factors using prompting might, therefore, be overestimating knowledge (Breslow et al., 1997; Grunfeld et al., 2002; Pearlman et al., 1999; Wardle et al., 2001) , whereas those using open-ended questions may give a more useful indication of knowledge which is suf®ciently accessible to in¯uence more proximal predictors of behaviour (McCaffery et al., 2003; Paul et al., 1999) .
It should be remembered that knowledge is not a straightforward predictor of behaviour. Social cognition models posit the role of intermediary factors including attitudes, risk perceptions, perceived control and social norms. However, our ®ndings point to the need for greater consideration of the cognitive factors involved in knowledge retrieval, a more distal predictor of behaviour. This parallels recent suggestions that recall is an important factor in predicting behaviour more proximally. Orbell and Sheeran (2002) have proposed that the main mechanism through which implementation intentions (Gollwitzer, 1993 ) exert their effect is by the formation of strong memory traces that will reduce the likelihood that a chance to perform a health-protective behaviour will be missed. It is perhaps time for health psychologists to consider cognitive processing more carefully at all stages of the understanding of health behaviours.
One possible methodological limitation of the study is the time difference between the prompted and unprompted surveysÐthe unprompted data were collected 12 to 18 months after the prompted surveys. However, as knowledge was much lower in the unprompted than in the prompted surveys, and knowledge would generally be expected to increase over time, the ®ndings are more likely to underestimate than overestimate the discrepancy.
This study is the ®rst to compare prompted and unprompted formatting of questions relating to cancer knowledge in large, representative population samples. Our ®ndings argue for the importance of careful consideration of the question format when assessing overall levels of knowledge, and the need for a debate about which is the most appropriate method of assessing public awareness of cancer signs and risk factors. This may be considered as part of a more general imperative for health psychologists to consider cognitive processing factors when seeking to understand health-related behaviours.
